Role of phosphodiesterase type 3A and 3B in regulating platelet and cardiac function using subtype-selective knockout mice.
Phosphodiesterase type 3 (PDE3) is an important regulator of cAMP-mediated responses within the cardiovascular system. PDE3 exists as two subtypes: PDE3A and PDE3B, with distinct cellular and subcellular locations. Due to the lack of subtype-specific pharmacological tools, the definitive role of each subtype in regulating cardiovascular function has not been determined. In this study, we investigated platelet and cardiac function, using PDE3A and PDE3B gene knockout (KO) mice. Platelet-rich-plasma was prepared from the blood of KO and age-matched wild-type (WT) mice. PGE1 (1 microg/mL) almost completely inhibited aggregation of platelets from WT, PDE3A KO and PDE3B KO mice. In platelets from WT mice, cilostamide (100 microM), a selective PDE3 inhibitor, blocked collagen- and ADP-induced aggregation. In contrast, cilostamide had no effect on aggregation of platelets from PDE3A KO mice. In PDE3B KO mice, inhibition of collagen- and ADP-induced platelet aggregation was similar to that in WT mice. The resting intra-platelet cAMP concentration in platelets from PDE3A KO mice was twice that in the WT platelets. After PGE1 (0.1 microg/mL) stimulation, intra-cellular cAMP concentration was increased significantly more in platelets from PDE3A KO mice compared to WT mice. In vivo, PDE3A KO mice were protected against collagen/epinephrine-induced pulmonary thrombosis and death, while no such protection was observed in PDE3B KO mice. The heart rate of PDE3A KO mice was significantly higher, compared with age-matched WT mice, while that of PDE3B KO mice was similar to WT. There was no difference in cardiac contractility between PDE3A or PDE3B KO mice. Heart rate and contractility were increased in a similar dose-dependent fashion by isoproterenol in both types of KO mice. Cilostamide increased heart rate and contractility in WT and PDE3B KO but not in PDE3A KO mice. Compared to WT and PDE3B KO mice, cyclic AMP-PDE activity in membrane fractions prepared from the hearts of PDE3A KO mice was lower and not inhibited by cilostamide. The data suggest that PDE3A is the main subtype of PDE3 expressed in platelets and cardiac ventricular myocytes, and is responsible for the functional changes caused by PDE3 inhibition.